Supplemental Experimental Procedures Supervised Classification of the Posttermination Complex Bound with RRF
The classification of the RRF-bound 70S ribosome particles was performed according to the supervised classification method described in Valle et al. (2002) and Gao et al. (2004) . Two ~12-Å cryo-EM maps, pre-and post-ratcheting (EF-G-induced, from Valle et al., 2003) , were used as references. The histogram of the cross-correlation values reflecting the similarity of the particles to the two references is displayed in Supplemental Figure 1 (red circles). A statistical two-component analysis (R project; http://www.rproject.org/) was applied to the histogram curve, and two normal distributions with different centers and weights were determined (green). The summation of the two distributions is displayed in blue. For the purpose of dividing the data set, the cut was set at x = 0.
Docking of RRF Crystal Structure into Cryo-EM Density Maps
The overall shape of the RRF mass, isolated from the post-ratcheting ribosome, is similar to the shape of the X-ray crystal structure, except that there is a difference in the inter-domain angle, suggesting that functional RRF has an inter-domain orientation different from that assumed in the crystal form.
The relative orientation of the two domains of RRFs from different species has been described by three spherical polar angles: F (the rotational angle of the head domain around the long axis of the tail domain), T (the bending angle between the two domain), and ? (the rotational angle of the head domain around its central axis) (Yoshida et al., 2001) . Among all the known RRF structures from crystallography or solution NMR, most of the T angles are ~90°, except that of E. coli RRF where it is ~110°, an aberrant value thought to be caused by the detergent present in that particular experiment . The F angle is distributed in a 60° range, while the X angle is fixed in a narrow range . Further NMR relaxation and molecular dynamics simulation experiments on E. coli RRF (Yoshida et al., 2003) revealed that the position of the head domain of RRF is fluctuating in a cone with ~30° semi-angle. In line with these reports, both the 70S-and the 50S-bound RRFs in our cryo-EM maps have ~90° T angles (Supplemental Figure 2) , and their F angles differ by ~60° ( Figure 5 ).
The broad distribution of F, the nearly cylindrical shape of the tail domain, and the oval shape of the head domain in conjunction with the limited resolution make it difficult to reliably dock the X-ray crystal structure of RRF into the isolated cryo-EM density of the factor. It has been reported that the X-ray crystal structure of RRF from Thermus thermophilus can be directly docked without breaking the inter-domain hinges (Agrawal et al., 2004) . However, the direct observation of the domain movement of RRF's head domain in the present study suggests that this docking (Agrawal et al., 2004) might not correctly reflect the domain arrangement of RRF nor the relative orientation of the tail domain on the 70S ribosome. Evidently, the anchoring of the tail domain into the cryo-EM mass is the key step in identifying the orientation of RRF on the ribosome. Instead of using the Thermus thermophilus RRF as a whole rigid body (Agrawal et al., 2004) , in the present study we broke the bonds between hinge residues Gly30 and Arg31, Pro103 and Pro104 (Kim et al., 2000; Yoshida et al., 2003) of E. coli RRF (PDB id: 1EK8, Kim et al., 2000) , and fitted the two domains separately. The well-defined envelope of the very tip of the 70S-bound RRF mass allows a fairly good docking of the tail domain, giving a result that is compatible with most of the constraints provided by hydroxyl radical probing (Lancaster et al., 2002) . Next, the head domain was rotated around the long axis of the tail domain such that it fitted its corresponding density (Supplemental Figure 2) . The docking of the two domains into the 50S-bound RRF mass was derived by applying the coordinates of the RRF tail obtained in the former docking and rotating the head to its respective position (Supplemental Figure 2) . The cross-correlation coefficients for the two dockings, for the 70S-and 50S-bound RRF, were 0.89 and 0.9, respectively.
Figure S1. Supervised Classification of Particle Projections According to Their Similarity with Two 3D References
Plotted is a histogram of (CC1 -CC2) (red circles), where CC1 and CC2 represent the cross-correlation values of the particles with respect to references 1 and 2, respectively. The x-axis is the unnormalized cross-correlation coefficient, taken directly from the output of the SPIDER operation AP MQ. The two fitted normal distributions are displayed in green, and the summation of these distributions in blue. 
